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The most profound consequences of immune senescence with respect to public health are the increased susceptibility to influenza and loss of efficacy of the current split-virus influenza vaccines in older adults, which are otherwise very effective in younger populations. Influenza infection is associated with high rates of complicated illness including pneumonia, heart attacks and strokes in the 65+ population. Changes in both innate and adaptive immune function not only converge in the reduced response to vaccination and protection against influenza, but present significant challenges to new vaccine development. In older adults, the goal of vaccination is more realistically targeted to providing clinical protection against disease rather sterilizing immunity. Correlates of clinical protection may not be measured using standard techniques such as antibody titres to predict vaccine efficacy. Further, antibody responses to vaccination as a correlate of protection may fail to detect important changes in cellular immunity and enhanced vaccine-mediated protection against influenza illness in older people. This article will discuss the impact of influenza in older adults, immunologic targets for improved efficacy of the vaccines, and alternative correlates of clinical protection against influenza that are needed for more effective translation of novel vaccination strategies to improved protection against influenza in older adults.
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The impact of influenza

Influenza-a significant cause of morbidity in older adults
Aging is associated with a decline in humoral, innate, and adaptive cell-mediated immunity and a dramatic increase in late-life morbidity and mortality from influenza. The full impact of influenza is increasingly recognized as an illness that goes well beyond pneumonia and influenza statistics. Peak months of mortality due to respiratory illness, ischemic heart disease, cerebrovascular events and diabetes in adults 70 years and older coincide with annual influenza epidemics, suggesting that influenza illness is the major cause of excess mortality in this population during the winter months (Reichert et al., 2004) . Hospitalization and death rates from influenza are rising in spite of widespread influenza vaccination programs implemented in the 1990s. Influenza on average resulted in 36,000 deaths annually in the U.S. from 1990 to 1999 (Thompson et al., 2003) , almost double that of the period from 1976 to 1990. A similar rise in hospitalization rates for acute respiratory illnesses and cardiovascular diseases during the influenza season * Correspondence address: 9B Providence, St. Paul's Hospital, 1081 Burrard Street, Vancouver, BC, Canada V6Z 1Y6.
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Influenza-impact of pandemic H1N1
The dramatic increase in rates of serious influenza illnes is, in part, due to aging of the U.S. population but also the rising prevalence of high-risk conditions for influenza illness including cardiovascular diseases in the population age 65 years and older (Thompson et al., 2004) . Although prior exposure to A/H1N1 strains in the years following the 1918 influenza pandemic explains the lower attack rates among the 65 and older population (Anon., 2009a), the case fatality rate from pandemic H1N1 was maintained across adult age groups including those ≥70 years old (Louie et al., 2009) . With improved healthcare, advances in medicine, and aging of the "baby boomers", the percentage of the population age 65 years and older is steadily increasing worldwide. Vaccination programs using the current split-virus vaccines are cost-saving in the over 65 population even though these vaccines often fail to provide adequate protection in older adults and influenza illness continues to have devastating consequences in this population. Rising rates of hospitalization are anticipated from seasonal influenza and, in the event of a real pandemic in older people, threaten to paralyze the health and social systems of support.
